Certain pesticides are coming under scrutiny due to their impact on pollinator insects. Consistent with past research that focused on consumers' preferences for pollinator friendly plants, this study has found that some consumers are willing to pay premiums for plants that contribute to pollinators' health. However, the reasons for consumers' preferences or barriers to purchasing pollinator friendly plants and the types of pollinators' consumers are trying to protect are less understood. Using an online survey of 1200 Connecticut consumers, we find that 46% consumers purchased plants to attract pollinators. However, only 17% stated that attracting pollinators was their primary motivation, indicating that labeling alone will likely not motivate consumers to purchase plants. The major barriers to purchasing pollinator friendly plants included lack of labeling (cited by 28%), followed by high price (28%). Consumers purchasing pollinator friendly plants were trying to attract butterflies (78%), bees (59%), hummingbirds (59%) and other birds (41%). We also find that demographics and purchasing behavior affect barriers and types of pollinators desired. Simply labeling plants has the potential to increase purchasing, but increasing price could be detrimental as many consumers feel pollinator friendly plants are highly priced. Implications for ornamental horticulture stakeholders are discussed.
Introduction
Recent pollinator population decline has become a global concern (Gallai et al., 2009; Klein et al., 2007) . Pollinator insects are important because they contribute substantially to the global economy and food availability (Gallai et al., 2009; Klein et al., 2007) . In 2005, the annual global value of insect pollination services was €153 billion (approximately $190 billion) for human food crops (Gallai et al., 2009 ). Fruits and vegetables were the highest value crops at approximately €50 billion ($62 billion) each. Klein et al. (2007) estimated that 70% of 124 global food crops depend upon pollinator insects. Gallai et al. (2009) emphasized that without insect pollination food crops would not meet world consumption needs. Partially due to food crops dependence upon insect pollinators, recent pollinator declines have resulted in widespread concern. This has generated a lot of research on production-related factors (e.g. pesticides, colony collapse disorder, parasites, disease, urbanization, etc.) that negatively impact pollinator health (Blacquiére et al., 2012; Fairbrother et al., 2014; Hanley et al., 2015; Pimentel, 2005) .
However, the studies addressing end consumers, their interest, and their actions to aid pollinators are much more limited.
Many consumer studies related to pollinator insects focus on willingness-to-pay (WTP) for conservation programs Diffendorfer et al., 2014; Mwebaze et al., 2010) .
For example, Mwebaze et al. (2010) found UK households were willing to pay £1.37/week ($2.21/week) for a theoretical bee protection policy which equates to £1.77 billion/year ($2.85 billion/year). Similarly, Breeze et al. (2015) determined consumers were willing to pay a total of £379 million (£13.4/taxpayer [$614 million or $21.72/taxpayer]) to conserve local produce supplies and wildflower aesthetics for pollinator insects. U.S. consumers were also willing to pay premiums to aid pollinator insects. Diffendorfer et al. (2014) found U.S. consumers were willing to pay a one-time payment of $4.78-$6.64 billion to purchase monarch friendly plants and donate to conservation programs. Each of these studies demonstrates that consumers value and want to aid pollinator insects through their actions (such as purchasing monarch friendly plants (Diffendorfer et al., 2014) ) or through donations to conservation programs Diffendorfer et al., 2014; Mwebaze et al., 2010) . Much less is known about individual specific actions and preferences related to pollinator insects.
Consumers have specific preferences for and perceptions of production methods that aid pollinator insects (Getter et al., 2016; Rihn et al., 2016; Wollaeger et al., 2015) . Wollaeger et al. (2015) used a nationwide survey to assess U.S. consumer purchase likelihood for floriculture crops grown using different pest management strategies (i.e. traditional, neonicotinoid-free, beefriendly, biological control). Consumers were willing to pay $0.96 -$2.10 more for plants grown using bee-friendly production methods when compared to traditional strategies. Both the neonicotinoid-free and traditional production methods were perceived negatively.
Neonicotinoid-free production was perceived and valued the most negatively. Wollaeger et al. (2015) hypothesize the negative perceptions of the neonicotinoid-free production practices were a result from low consumer knowledge. Getter et al. (2016) found similar results with beefriendly production methods obtaining premiums between $0.26-$1.15 when compared to other eco-friendly production practices (i.e. 'grown in a sustainably produced soil/mix', 'grown using recycled/recaptured water', 'grown using protective neonicotinoid insecticides', or 'grown using traditional' practices). Both studies demonstrate consumers' value of practices to aid pollinator insects.
Consumer awareness of production methods that aid pollinators also influence behavior toward ornamental plants (Rihn and Khachatryan, 2016) . Rihn and Khachatryan (2016) Consumer behavior research indicates consumers value pollinator insect conservation programs Diffendorfer et al., 2014; Mwebaze et al., 2010) and horticultural products grown using pollinator friendly insect management programs Getter et al., 2016; Rihn et al., 2016; Wollaeger et al., 2015) ; however, the underlying reasons for their preferences or barriers to purchasing pollinator friendly plants and the types of pollinators' consumers are trying to protect have not been studied. Here, we address this knowledge gap using an online survey of 1200 Connecticut consumers. In the subsequent section we will discuss the research methodology, followed by the empirical results and discussion.
Data and Methods
An online survey was implemented during the summer/fall 2016. The survey covered a host of topics, including perceptions and use of pollinators, genetically modified organisms, local, and organic products. The survey sample was constituted from Connecticut (CT) residents using the panel database of Global Market Insite, Inc. (GMI). Potential respondents were randomly invited from GMI's panel database and those choosing to participate were directed to the survey.
The overall completion rate for the survey was 92%. However, the total number of respondents varied by question given not all questions were asked of each respondent. For instance pollinator usage questions were directed at respondents that had purchased a pollinator plant. On the other hand the pollinator barrier question was asked to all respondents.
The sample was relatively representative of the CT population. Statistical tests cannot be performed as no standard errors are given for Census population estimates. However, visual examination of those respondents answering the pollinator questions indicates that our sample's median household income and age are similar to that of the CT population (Table 1 ). The CT median age is 40 years (U.S. Census Bureau, 2015) while our sample's median age was 46.
Median CT household income is $70,000 (U.S. Census Bureau, 2011) , which is comparable to our sample's median household income of $75,000.
In order to understand the potential drivers of pollinator purchasing at mass merchandiser/home improvement centers and nursery/greenhouse garden centers, we utilized a two-limit tobit model developed by Rossett and Nelson (1975) . 
where the latent variable yi* is not observed for values below 0% and above 100%, x is a matrix of explanatory variables (Tables 1-5 ), , β is a coefficient vector, and ε represents an independently and normally distributed error term with zero mean and variance σ 2 . The likelihood function in equation two can be maximized to obtain coefficient estimates (Davidson and McKinnon, 1993 p. 541) .
With respect to understanding drivers of which pollinators consumers are wanting to attract, we utilize a set of binary logit models. The dependent variable was coded as zero when the pollinator was not selected and one when it was selected. For instance, a respondent indicating bees were a pollinator they wanted to attract, the bee variable received a one. The bineary logit probability can be formulated as
where P i is the i th respondent's probability of choosing the pollinator, x i is a set of explanatory variables, and β is a coefficient vector.
Results and Discussion
When trying to understand pollinator plant purchasing, one of the first steps is to determine if
respondents are implementing what could be thought of as pollinator friendly practices. Based on In this vein, pollinator friendly plants do make-up quite a bit of the plant purchases from both a mass merchandiser/home improvement center and nursery/greenhouse garden center (Table 4) . For instance, on average 42% of plant purchases at a mass merchandiser/home improvement center were pollinator friendly plants. However, 54% of plants purchased at a nursery/greenhouse garden center were identified as pollinator friendly.
Pollinator attraction is a major component in the decision process of many pollinator friendly plant buyers (Table 3) . Butterflies are the primary pollinator that pollinator friendly buyers are wanting to attract with 78% of respondents indicating butterflies as a pollinator they want to attract (Table 5 ). Bees and hummingbirds are the second most identified pollinator with 60% and 59%, respectively. Birds rank fourth with bats and other pollinators rounding out the list with 11% each.
Two-Limit Tobit Model: Pollinator Purchasing
As noted above, pollinator friendly plant purchasing makes up a large percentage of plant purchasing. Utilizing the two-limit tobit model we gain a better understanding of the drivers of pollinator friendly plant purchasing. For the mass merchandiser/home improvement center model we find that older consumers are less likely to purchase more pollinator friendly plants.
Furthermore, Caucasian consumers are less likely to purchase more on pollinator friendly plants.
However, respondents that trust industry associations and mass merchandisers are more likely to purchase more pollinator friendly plants. This finding is interesting as these groups have often been thought of as valuing industry needs or profit over the environment. However, as trust for these groups increase, respondents purchase more pollinator friendly plants at mass merchandiser/home improvement centers. Respondents that utilize organic production practices in their landscape, want to attract more pollinators, and see quality issues as a barrier to purchasing more pollinator friendly plants are more apt to purchase more pollinator friendly plants.
With respect to the nursery/greenhouse garden center model, being older and Caucasian are likely to cause less purchasing of pollinator friendly plants. Trust in university environmental information is significant in increasing pollinator friendly plants. Respondents that utilize organic landscaping practices and want to attract pollinators are more apt to purchase more pollinator friendly plants. Interestingly, trust in industry associations is not a significant driver for pollinator purchasing at a nursery/greenhouse garden center.
There are several important takeaways from the mass merchandiser/home improvement centers nursery/greenhouse garden center models. First, older consumers were found to be less likely to purchase pollinator friendly plants. This is a potential issue for many retailers as their primary consumer is thought to be older (Baldwin, 2015; Butterfield, 2004; Dennis and Behe, 2007) . Targeting pollinator friendly plants to their clientele, generally older consumers, may present a message that does not resonate. However, retailers that target pollinator friendly plants to their younger clientele or to new customers may experience increased benefits. Second, trust in sources of their environmental information will shape a consumer's purchasing of pollinator friendly plants.
Binary Logit Models: Pollinator Attraction
Retailers that can effectively message pollinator friendly plants can help drive sales. As such, keeping in stock plants that attract specific types of pollinators can be an effective strategy given consumers want to attract different pollinators. For instance, respondents that want to attract bees rely heavily on trusting the source of environmental information ( Table 7) . As trust increases for university and non-profit sources a respondent's odds of wanting to attract bees.
Thereby, a retailer selling plants that attract bees could tout university and non-profit information, while staying away from information provided industry associations and activist groups. This is also the case with hummingbirds and butterflies. Retailers selling hummingbird attracting plants should promote information from non-profits, while butterfly attracting plant messaging should highlight university information.
In the case of demographics, males are less likely to purchase plants that attract hummingbirds and butterflies. On the other hand, respondents in suburban and urban areas are less likely to want pollinators that attract hummingbirds. Older consumers were more likely to want plants that attract birds (excluding hummingbirds). As can be seen by the demographic results, retailers need to be weary of blanket marketing strategies and identify whom they are targeting, thereby providing an "individualized" message to each consumer.
Barriers to Pollinator Purchasing
"Not labeling pollinator friendly plants" was the most cited reason for not purchasing more pollinator friendly plants (Table 8 ). 34% of respondent identified labeling as a reason for not purchasing more plants. Higher prices was cited by 28% of respondents as limiting their pollinator plant purchasing. This finding is at odds with some previous research (e.g., Getter et al. 2016 , Wollaeger et al. 2015 that show consumers will pay a price premium for pollinator friendly attributes. In charging price premiums for pollinator friendly plants, retailers need to be aware that they may be blunting increased sales by charging premiums. Further highlighting this point is that 7% of respondents in our survey denoted pollinator friendly plants as a marketing gimmick.
Conclusions
This study looked to examine a number of issues associated with pollinator friendly plants. First, pollinator friendly plants do make-up a lot of plant purchases, yet the oft held belief that purchasing these plants to attract pollinators is inaccurate for half of consumers. Many consumers are purchasing due to wanting to plant a variety of plants or like the way pollinator friendly plants look. Retailers need to utilize this information within their marketing campaigns in order to address many consumers' reason for purchasing.
Retailers should also pay close attention to their clientele as demographics and information sources play a role in driving pollinator friendly plant purchasing. Notably, understanding that age and gender will play a role in who will purchase these plants and, thereby, should be accounted for in marketing campaigns. Highlighting information sources, such as university information for nursery/greenhouse garden centers and industry association information for mass merchandiser/home improvement centers, would enhance the messaging associated with purchasing of pollinator friendly plants. Furthermore, realizing that the type of pollinator being attracted is driven by demographics (lesser so) and information source trust.
Retailers in non-rural areas should focus less on pollinators designed to attract pollinators, while retailers with an older clientele are more likely to have customers wanting plants that attract birds (excluding hummingbirds). As with plant purchasing, information source trust is important in facilitating consumers wanting to attract certain pollinators. Notably, retailers should use information sources valued by consumers in their messaging/advertising. For instance, citing university information will appeal consumers to attract bees.
Finally, retailers face a conundrum as research has shown consumers are willing to pay a price premium for pollinator friendly attributes. However, higher prices was identified by almost a third of our respondents as a barrier to purchasing more pollinator friendly plants.
Understanding there is a trade-off with higher prices is essential. Higher prices may increase the margin for pollinator friendly plants, but it may also decrease sales as a lower price might allow for increased volume at a lower margin. At the very least, retailers that want to increase pollinator friendly plant sales should label these plants as lack of labeling was the number one barrier to pollinator friendly plant purchasing. 
